Kinetics of interaction of 2-amino-6-mercapto-9-beta-ribofuranosylpurine 5'-triphosphate with bovine brain tubulin.
The binding of the guanine nucleotide analogue 2-amino-6-mercapto-9-beta-ribofuranosylpurine 5'-triphosphate (S6-GTP) to tubulin from which the associated proteins and exchangeably bound nucleotide have been removed produces about a 15% decrease in intrinsic tubulin fluorescence. Using a fluorescence stopped-flow technique, we have examined the kinetics and mechanism of this process. Analysis of the data reveals that the binding is complex, involving at least one conformational change subsequent to nucleotide binding. The bimolecular association rate constant for binding of S6-GTP to tubulin is approximately 6 X 10(5) M-1 s-1, suggesting that the orientation requirements are stringent. The kinetic parameters for dissociation of GDP, S6-GTP, and S6-GDP from the exchangeable nucleotide binding site have also been determined. S6-GDP and GDP were found to have comparable rates of dissociation; S6-GTP dissociated approximately twice as slowly as either GDP or S6-GDP. Glycerol produces a significant decrease in the rates of nucleotide dissociation. The mechanism whereby glycerol produces such an effect is not known; however, it may involve slight changes in the conformation of the tubulin protomer.